Verruca vulgaris is a common cutaneous viral infection. It presents as hyperkeratotic, exophytic, dome-shaped papules or nodules often located on fingers, hands, knees, elbows, or sites of trauma. It is common in childern, young adults, and immunosuppressed individuals. IL-29 (also known as IFN-lamda-1) has antiviral activities. IL-29 induces antiviral proteins such as MX1, BST2, ISG15, and OAS2 that increase the antiviral competence of keratinocytes.
INTRODUCTION
Warts are very common benign growths caused by HPV and can affect skin and mucous membranes. There are many clinical presentations of warts including verruca vulgaris, periungual and subungual verruca, plantar warts, plane warts, filiform warts and Butcher's wart [1] .
Verruca vulgaris affects exposed surfaces, mainly the dorsal aspect of the hands and fingers and presents as firm, rough keratotic verrucous papules [2] .
IL-29 (also known as Interferon lambda 1) belongs to type III INF family which is secreted from maturing dendritic cells, Th17 cells, macrophages, mast cells, and alveolar cells and targets skin cells including keratinocytes and melanocytes and also hepatocytes [3] .
In response to viral infection IL-29 binds to its receptor and stimulates the induction of antiviral proteins, such as BST2, OAS1 and MX1, that produce an antiviral state and its expression correlates with their level [4] .
PATIENTS AND METHODS
The aim of this study is to detect a possible role of IL-29 in patients infected with verruca vulgaris by comparing the serum level of IL-29 in both patients and controls. This study was conducted on forty patients with verruca vulgaris and forty healthy controls of different age groups more than 12 years and both sexes. All Patients were subjected to detailed history taking and complete general and dermatological examination. A 5ml peripheral venous blood sample was taken from all patients and controls under sterile conditions for assessment of serum level of IL-29. The serum level of IL-29 was measured using Human Interferon lambda-1, IFN-lambda-1 ELISA Kit.
RESULTS
This study revealed that IL-29 level was significantly higher in patients compared to controls (P value = 0.001)
Patients
Controls p Value IL-29 (pg/ml) (Mean ± SD) 5.12 ± 4.68 1.90 ± 1.29 0.001
DISCUSSION
To our knowledge, this is the first study to evaluate the serum level of IL-29 in patients with verruca vulgaris.
Serum level of IL-29 was significantly higher in patients compared to controls.
The level and role of IL-29 were well studied in other viral infections especially HCV, HBV, HSV [5, 6, 7, 8] .
Increased levels of IL-29 in serum and increased expression of this cytokine and its receptor in the liver were reported during chronic hepatitis C virus (HCV) infection. This supports the immunomodulatory action of IL-29 [7] . Similar findings were reported in other viral infections including HBV and HIV [5, 8] .
IL-29 was found to have antiviral effects against HCV directly through activation of STAT pathway and induction of potential effector genes (ISGs) causing inhibition of HCV replication [9] .
It acts also indirectly through dendritic cell-dependent expansion of regulatory T cells which have an anti-inflammatory action [7, 10] .
Several clinical trials were reported using IL-29 as a potential therapeutic agent to eradicate HCV infection with good effects without producing hematological toxicity and with limited undesired side effects compared to regular interferon [7, 11, 12] .
Increased IL-29 expression in response to herpes simplex virus-1 (HSV-1) infection in the skin was also reported. A strong positive feedback signals in response to HSV-1 infection occur because HSV-1 infection activates IL-29 expression in macrophages and dendritic cells which strongly enhances HSV-1 induced cytokine gene expression and protein production leading to greatly enhanced antiviral response. A role for IL-29 in the treatment of HSV-1 infections was also suggested [13] . Strong elevation of antiviral proteins (MX1, BST2, ISG15 and OAS2) in psoriatic lesions correlated with increased level of serum IL-29 and this was explained by IL-29 production by TH17, one of the major players in psoriasis [14] . This may explain the difference in frequency of viral infections in psoriasis (7%) compared to atopic dermatitis (30%) where IL-29 is absent due to decreased level of TH17 and the ability of IL-4 to decrease the IL-29 production. These findings suggest that IL-29 seems to be responsible for the antiviral competence in psoriasis [15] .
In addition to its antiviral role, IL-29 was found to also have anti-proliferative effect on keratinocytes in psoriasis [15] and in some malignancies as well as apoptotic and antiangiogenic effects [16] .
It was reported that patients with gastric cancer who responded to chemotherapy had higher serum IL-29 level than patients who did not respond suggesting that the antiproliferative effects of IL-29 might contribute to the response to chemotherapy. They also found that patients without metastasis had higher serum IL-29 level than those with metastasis supporting anti-angiogenic characteristics of IL-29. The anti-proliferative and apoptotic effects of IL-29 are due to stimulating phosphorylation of the Janus kinase/signal transducers and activators of transcription (JAK/STAT) pathways that result in growth inhibitory signals [16] . We hypothesize that the increased serum IL-29 level in our patients with verruca vulgaris occurred as a result of chronic infection with HPV in a similar way it occurred in chronic HCV infection and we suggest that the positive feedback loop observed in HCV and HSV-1 infections that enhances IL-29 level may be responsible for the statistically significant difference between our patients and controls.
This response occurs as a defense mechanism against HPV infection since IL-29 has a proved and well documented antiviral activity mainly through production of antiviral proteins in skin.
IL-29 may also act by mechanisms in HPV infection other than the antiviral immunity. Since verruca vulgaris is a benign hyper proliferative growth, the antiproliferative and anti-angiogenic properties of IL-29 may also play a role in this HPV infection. However, further studies are required to demonstrate all the possible roles of IL-29 in verruca vulgaris.
LIMITATION
Small number of patients enrolled in our study so we recommend Measurement of IL-29 and AVP in serum and tissue of patients with verruca vulgaris.
CONCLUSION
In conclusion, the mean serum level of IL-29 in verruca vulgaris patients was significantly higher compared to healthy control. There is a strong correlation.
